Objective: Alcohol misuse is common among military veterans affected by posttraumatic stress disorder (PTSD) and depression; however, research to date has provided mixed evidence concerning differential associations among PTSD and depressive symptoms in relation to alcohol misuse. Further, most available studies have examined primarily male samples or have dichotomously grouped participants as either having or not having an alcohol use disorder. Our study sought to explore relations among 2 aspects of alcohol misuse (that is, alcohol-related problems, and quantity or frequency of alcohol use) and symptoms of PTSD and depression in independent samples of female and male military veterans.
Clinical Implications
• Both men and women reported similar alcohol-related problems despite men reporting significantly more quantity or frequency of alcohol consumption.
• This suggests the need for increased clinical attention to female veterans in terms of alcohol-related problems.
• Women and men differed in the predictors of alcohol misuse, suggesting the need for sex-specific assessment and treatment strategies.
Limitation
• Limitations of our study included that all data were based on self-report measures, our data were noncontemporary (collected in 1999), and we had a limited number of female participants, compared with males.
S elf-medicating behaviour, notably alcohol misuse-a maladaptive pattern of alcohol use causing personal, social, and occupational problems 1 -is common among people with PTSD and depression. 2, 3 PTSD among people receiving treatment for substance abuse range from 12% to 34% in combined samples of men and women, and 30% to 59% for women only. [4] [5] [6] [7] [8] [9] Alcohol misuse has been found to be especially common among American 10, 11 and Canadian 12 military veterans returning from overseas operations, with prevalence rates ranging from 11.5% to 35 .4%. 10 Given the high incidence of both PTSD and depression among American and Canadian 13 military veterans, as well as documented substance use by people reporting PTSD and depressive symptoms, [14] [15] [16] it is important to understand which mental disorder-specific symptoms are associated with alcohol misuse. Understanding these relations may improve assessment and treatment of highrisk populations, such as female military veterans who, relative to their male counterparts, report increased levels of trauma-related distress. 17 Extant literature concerning both military and civilian samples reveals mixed findings regarding relations among alcohol misuse and specific PTSD symptom clusters (that is, hyperarousal, avoidance or numbing, or reexperiencing). Researchers investigating these associations have reported hyperarousal, 18, 19 reexperiencing, 20 and, most recently, numbing, 21 as being uniquely and strongly associated with alcohol misuse. Similarly, veterans reporting depressive symptoms have also been found to report elevated levels of alcohol misuse subsequent to a traumatic event. 22 Recognizing the high comorbidity among depression, PTSD, 23 and AUDs, 24 recent investigations 21 of the relation between PTSD and alcohol misuse have assessed depressive symptoms as a predictor of alcohol misuse in regression models. Analogously, various military deployment characteristics (for example, number of deployments) have also been assessed owing to posited increased or protracted exposure to trauma precipitating PTSD, 25 alcohol use, 26 and depression. 27 Previous studies have assessed relations among alcohol misuse, PTSD, and depressive symptoms primarily with male or combined male and female veteran samples, 18, 19, 21 giving little attention to sex-specific differences. In recent years, women have begun serving in deployment roles (for example, regular combat forces) in greater frequency and with increased responsibilities 28 ; accordingly, the exploration of samples of women veterans is warranted to assess the mental health effects of occupation-specific stressors on this population. Moreover, recent studies have tended to focus on the dichotomous presence or absence of AUDs rather than assessing the quantity and frequency of alcohol use and associated problems. Dichotomizing and collapsing AUD variables into a single construct does not consider AUD severity 29 nor facilitate exploring these relations among problem drinkers not meeting full criteria for an AUD. Further, although quantity and frequency of alcohol use and alcohol-related problems are statistically ou de la fréquence de la consommation d'alcool chez les anciens combattants masculins. De plus, les symptômes d'hyperexcitation du TSPT représentaient l'unique variance des problèmes liés à l'alcool déclarés. Par contraste, chez les anciennes combattantes, ni les symptômes de TSPT ni les symptômes de dépression n'ont représenté une variance significative des mesures des problèmes liés à l'alcool ou de la quantité ou de la fréquence de la consommation d'alcool.
Conclusions :
Les résultats suggèrent que des mécanismes différents sont en oeuvre pour influencer l'abus d'alcool chez les anciens combattants masculins et féminins. Par conséquent, les anciennes combattantes peuvent bénéficier d'une évaluation spécialisée et d'approches d'intervention pour prévenir et traiter les troubles liés à l'alcool, plutôt que d'appliquer les mêmes stratégies communément utilisées avec les anciens combattants masculins. Les résultats détaillés, les implications, et les directions de la future recherche sont présentés. similar, 11,30 they do not necessarily present concurrently (for example, a person who drinks heavily but does not experience clinically significant distress or impairment). As such, the 2 variables warrant separate attention regarding relations with PTSD and depressive symptoms.
Our study aimed to examine and compare the relative contributions of PTSD and depressive symptoms to the quantity and frequency of alcohol use and alcohol-related problems in independent samples of male and female military veterans while controlling for the number of deployments served. Given that male samples, including veterans, have been found to have higher rates of alcohol misuse than females, 31 and female veterans are at greater risk for experiencing trauma not commonly reported by their male counterparts (for example, sexual trauma), sexspecific investigations of the above-described relations were conducted. Based on the most recent study 21 published assessing these relations, we predicted PTSD numbing symptoms would be most strongly associated with both quantity and frequency of alcohol use and alcohol-related problems. We further expected greater levels of alcohol misuse among male veterans; however, we made no a priori predictions regarding differences between males and females. Clarifying the nature of these relations among independent samples of male and female veterans will increase our understanding of relations among alcohol use, PTSD, and depressive symptoms; and clarify which of these symptoms are more strongly linked to alcohol misuse among female and male veterans.
Method

Participants
Participants were male (n = 1271, median age of 45 to 54 years) and female (n = 72, median age of 35 to 44 years) Canadian military (regular and reserve) veterans who voluntarily and anonymously completed a battery of selfreport questionnaires as part of a health status assessment conducted by VAC in September through December 1999. The University of Regina Ethics Board approved the use of the data for our study. Questionnaires were completed as part of a larger mailout survey distributed to VAC CF clients. The response rate for the survey was 72% and no apparent restrictions in question responses were evident throughout the survey, suggesting our data was representative of the VAC CF population in general. 32, 33 Although our data were collected in 1999, no evidence suggests that VAC's population has changed so much as to suggest marked differences from current clients.
Regarding sample characteristics, 33.3% of female and 77.3% of male participants reported completing high school and obtaining some postsecondary education; 59.7% of female and 86.4% of male participants reported being married or cohabiting. Most female and male participants were noncommissioned members (88.9% and 71.7%, respectively), and the number of reported overseas deployments ranged from 1 to 7 (mean 1.64 [SD 1.20] for females; mean 1.51 [SD 0.75] for males). Most female (83.3%) and male (82.8%) participants reported not currently serving in the CF. Almost one-half of the women (47.2%) and nearly one-quarter (24.2%) of the men reported having been released from service for medical reasons.
Measures
Posttraumatic Stress Disorder Checklist-Military Version
The PCL-M 34 is a 17-item self-report measure that assesses PTSD symptoms outlined in the DSM-IV-TR. 1 Items are endorsed on a Likert scale, with anchors ranging from 0 (not at all) to 4 (extremely). In our data collection, each question in the PCL-M was framed to reference a specific symptom occurring within the past 30 days resulting from a disturbing military experience. Although PTSD avoidance and numbing symptoms are considered together in current DSM-IV-TR diagnostic criteria, recent empirical research supports distinguishing these constructs. [35] [36] [37] Accordingly, avoidance and numbing symptoms were considered as separate symptoms. The PCL-M has demonstrated high diagnostic efficiency (that is, 0.9036), as well as good test-retest reliability (that is, 0.9640). Categorization for probable PTSD diagnosis in our study used a cut-off score of 50 together, with endorsement (that is, an item score of 3 or higher) of at least 1 item from Criterion B, 3 items from Criterion C, and 2 items from Criterion D. 38 Probable subsyndromal PTSD was defined as the endorsement of 2 of criterion B, C, or D items according to the definition of endorsement described above. 39 In our sample, internal consistencies were acceptable for total (α = 0.95) and subscale scores (reexperiencing, α = 0.93; avoidance α = 0.74; numbing α = 0.84; and hyperarousal α = 0.85).
Center for Epidemiologic Studies-Depression Scale
The CES-D 40 is a 20-item measure that assesses current (that is, past week) symptoms of depression. Items are rated on a 4-point Likert scale that ranges from 0 (rarely or none of the time) to 3 (most or all of the time). The CES-D has demonstrated acceptable internal consistency (α > 0.84), adequate test-retest reliability (that is, r ranging from 0.49 to 0.6740), and convergent validity with other measures of depressive symptoms (for example, Hamilton Depression Rating Scale [r > 0.50] 41 ). Various cut-off scores ranging from 16 to 27 have been proposed to identify probable depression 40, 42, 43 ; however, our study used the more conservative cut-off score of 27 to identify participants likely to meet diagnostic criteria. For our sample, internal consistency was acceptable (α = 0.94).
Quantity and Frequency of Alcohol Use
Participants were asked 2 questions to assess the quantity and frequency of alcohol use. For quantity, response options ranged from 1 (1 or 2 drinks on 1 occasion) to 5 (10 or more drinks on 1 occasion); for frequency, response options ranged from 0 (never) to 4 (4 or more times a week). A composite index score was created by multiplying the quantity and frequency scores (hereafter referred to as quantity-frequency). The quantity-frequency method of assessing substance use is widely employed and has demonstrated good reliability in previous studies. 44, 45 Alcohol-Related Problems Alcohol-related problems were assessed using 7 questions that queried various problems potentially arising resultant to alcohol use. These questions were developed specifically for our data collection and included items assessing: excessive drinking, the inability to stop drinking, interference with role obligations, dependence on alcohol to accomplish tasks (for example, getting going in the morning), guilt, memory lapses, and injuries resulting from drinking behaviour. Each item used a 5-point Likert scale ranging from 0 (never) to 4 (daily or almost daily). Previous research 46,47 has used similar methods of assessing alcohol-related problems. The internal consistency for the alcohol-related problems measure was acceptable (α = 0.87).
Analytic Approach
Power analyses, descriptive statistics, and correlational analyses were performed to assess the suitability of the data for the proposed analyses and to assess initial interrelations among men and women separately. Subsequently, 2 series of Student t tests were performed. The first set of analyses assessed for sex differences in the frequency of cases meeting probable diagnostic criteria for any combination of disorders or no disorders at all (that is, combinations of full and subsyndromal PTSD, depression, and neither depression or PTSD). The second series of Student t tests assessed for sex differences in quantity-frequency and alcoholrelated problems. Finally, 4 linear regression analyses were conducted. The first 2 regression models (1 each for the male and female samples) assessed the relative variance accounted for in alcohol quantity-frequency by numerous deployments, depressive symptoms, and PTSD symptom clusters (that is, reexperiencing, avoidance, numbing, or hyperarousal). The latter 2 regressions employed the same independent variables; however, alcohol-related problems were the dependent variable. Our study used the entire available sample irrespective of PTSD or depressive status. This approach is similar to previous research, 21 allowed for maximal statistical power, and was consistent with evidence supporting dimensional conceptualizations of PTSD 48 and depression. 49 Additionally, our approach limited potential range restriction 50 and ensured that people likely meeting diagnostic criteria for subsyndromal PTSD or depression were included. Inclusion of these people was deemed important as subsyndromal presentations have been associated with self-medicating behaviours. 51
Results
Power Analysis, Descriptive Statistics, and Correlational Analyses
Power analysis of our results suggested the sample sizes for both men and women were sufficient to support the proposed analyses. 32 Descriptive statistics and zero-order bivariate correlations for all variables are provided in Table 1 . Results were interpreted to suggest problems with skewness and Kurtosis for several variables. 50 Specifically, PCL-M reexperiencing, quantity-frequency, alcohol-related problems, and numerous deployments exceeded a skewness of 2 (2.17, 2.93, 5.02, and 2.84, respectively), and quantityfrequency, alcohol-related problems, and numerous deployments exceeded a kurtosis of 7 (13.38, 27.77, 9. 68, respectively). To address this issue, bootstrapping transformations (that is, 2000 samplings) were employed for all variables [52] [53] [54] to maximize adherence to normality requirements.
Among female veterans, no variables were significantly correlated with quantity-frequency of alcohol use. PCL-C reexperiencing and numbing scores were found to be significantly associated with alcohol-related problems. Expectedly, the quantity-frequency of alcohol use and alcohol-related problems were found to be significantly associated with each other.
Among men, CES-D, and PCL-C reexperiencing, avoidance, numbing, and hyperarousal scores were significantly correlated with quantity-frequency of alcohol use; CES-D, and PCL-C reexperiencing, avoidance, numbing, and hyperarousal scores were similarly found to correlate significantly with alcohol-related problems.
As with the sample of women, quantity-frequency of alcohol use and alcohol-related problems were significantly associated. Fisher r to z transformations were conducted to determine if correlations among study variables differed between sexes. All correlations, with the exception of the relations between PCL-C avoidance scores and quantityfrequency of alcohol use (z = 2.03, P = 0.02; wherein men demonstrated a positive, and women a negative, relation between variables) and quantity-frequency of alcohol use and alcohol-related problems (z = 2.01, P = 0.04; wherein the relation among women was stronger), were not found to be significantly different from one another. The correlation between quantity-frequency of alcohol use and alcoholrelated problems is often considered as an abuse liability index for AUDs, with possible scores ranging from 0 to 1; higher scores are considered indicative of increased risk for AUDs. 32 As such, the liability index for both men (r = 0.62, P = 0.04) and women (r = 0.75, P < 0.01) in our sample can be considered high.
Between-Sex Comparison of Means
People meeting criteria for full and subsyndromal PTSD and depression are summarized in Table 2 . Results of independent sample Student t tests revealed no statistically significant differences between the number of cases of disorders between men and women. There was a significant difference in quantity-frequency of alcohol use among men and women (t = 3.22, df = 1341, P < 0.01), but not alcoholrelated problems (t = 1.81, df = 1341, P = 0.07).
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Multiple Regression Analyses
Four multiple regression analyses were conducted to assess the relative contributions of independent variables to variance in the quantity-frequency of alcohol use and alcohol-related problems. The first 2 analyses assessed relations among independent variables and quantityfrequency of alcohol use among men and women (Table 3) . Among women, the model was significant (F = 3.11, df = 6/65, P = 0.01), and accounted for 15% of the variance in quantity-frequency scores. No independent variables were found to account for significant variance. Among men, the model was significant (F = 4.47, df = 6/1243, P < 0.01), and accounted for 1.6% of the variance in alcohol-related problems scores. Only CES-D total scores accounted for significant variance in quantity-frequency scores (r = 0.132, P < 0.05). The third and fourth regression analyses assessed relations among independent variables and alcohol-related problems for men and women (Table 4 ). Among women, the model was significant (F = 3.85, df = 6/65, P < 0.01), and accounted for 19% of the variance in alcohol-related problems scores. No independent variables were found to account for significant variance. Among men, the model was significant (F = 21.38, df = 6/1243, P < 0.01), and accounted for 8.9% of the variance in alcohol-related problems. CES-D total scores (r = 0.28, P < 0.01) and PCL-M hyperarousal subscale scores(r = 0.28, P = 0.03) accounted for significant variance in alcohol-related problems scores.
Discussion
Our study examined differences in alcohol misuse among female and male CF veterans by examining the relative quantity-frequency of alcohol use, alcohol-related problems, and risk factors for alcohol misuse among men and women; and independently examining the relations between variables previously identified as influencing alcohol misuse. Four main findings were interpreted from our results. First, among females, none of the predictor variables assessed accounted for significant variance in either quantity-frequency of alcohol use or alcohol-related problems. Second, among males, depressive symptoms Skewness standard error = 0.28 women and 0.07 men; kurtosis standard error = 0.56 women and 0.14 men.
a Correlation coefficient is statistically significant at the P < 0.01 level b Correlation coefficient is statistically significant at the P < 0.05 level c Correlation coefficients differ significantly at the P < 0.05 level K = kurtosis; QF = quantity-frequency of alcohol use; S = skewness accounted for significant variance in both quantityfrequency of alcohol use and alcohol-related problems. Third, PTSD hyperarousal symptoms accounted for significant variance in alcohol-related problems scores among men. Finally, men were found to report significantly greater quantity-frequency of alcohol use; however, no statistically significant sex differences were found for alcohol-related problems. A brief interpretation of these findings follows below.
Predictor variables previously found to account for variance in measures of alcohol misuse among male veterans (for example, PTSD hyperarousal and emotional numbing symptoms, and depressive symptoms 8, 19, 20 ) were not statistically significant for our sample of female veterans. These findings highlight the need to consider sex when developing assessment and intervention strategies for alcohol-related disorders in military veteran populations. Given that neither symptoms of PTSD nor depression accounted for significant variance among quantityfrequency of alcohol use or alcohol-related problems, future research may benefit from investigating other factorssuch as family or spousal support, family history of alcoholrelated problems, social stigma, and sex discrimination-all of which have been shown to be related to alcohol misuse among women. 55 Further study is needed in this area given evidence suggesting women may perceive less need for, and are less aware of, substance abuse treatment options. 55 Consistent with previous reports, 20 results were interpreted to suggest that there was a significant relation between depressive symptoms and alcohol misuse among male veterans. These results extend previous research by qualifying this relation such that it extends to both quantityfrequency of alcohol consumption as well as alcoholrelated problems. The strong relation found between alcohol misuse and depression among male veterans appeared to mitigate the relations between alcohol misuse and other PTSD symptoms, so much so that only PTSD hyperarousal symptoms remained a significant predictor in regression models. The mitigation may have been due to the heavy overlap between depressive symptoms and PTSD symptoms, especially emotional numbing, which had been found to be associated with AUDs in prior research. 21 Our findings highlight the importance of considering depression as a prominent factor in substance use among male military veterans, not just immediately postdeployment, but also years after release from service.
Results from our study are consistent with previous reports 18, 19 positing PTSD hyperarousal symptoms as having the strongest relation with alcohol misuse among military veterans, when compared with other PTSD symptoms.
Our results extend previous findings in that we provide empirical support for the perception that this relation is more pronounced among men than women. Moreover, our results suggest the relation between alcohol misuse and PTSD hyperarousal symptoms is more specifically associated with alcohol-related problems rather than the quantityfrequency of alcohol use. It may be that PTSD hyperarousal symptoms influence externalizing behaviours (for example, angry outbursts or impulsive behaviour), which in turn may develop into alcohol-related problems (for example, spousal abuse or driving while intoxicated 56 ). Alternatively, consumption of alcohol may reduce inhibitions that had previously held back externalizing behaviours prompted by hyperarousal symptoms.
Our findings differ from those of past studies 11 examining active-duty military personnel, wherein (relative to men) women were found more likely to report increased quantityfrequency of alcohol use, but less likely to report binge drinking or alcohol-related problems postdeployment. Our results suggested the opposite, with women reportedly drinking significantly less than men, but with no significant sex difference in alcohol-related problems. Our findings should be interpreted in light of the nature of our sample. Specifically, our sample included mostly retired military veterans; as such, although women may increase their alcohol consumption immediately after deployment and military service, our findings suggest that their alcohol consumption may also reduce over time. Indeed, our findings were consistent with that typically found in the general population wherein women tend to drink significantly less than men. 57 Regarding alcohol-related problems, no differences emerged between men and women, both of whom reported relatively low levels of alcohol-related problems. Based on previous reports indicating increased self-reported alcoholrelated problems among male veterans postdeployment, our findings suggest that, much like the quantity-frequency of alcohol consumption by female veterans, male veterans tended to experience a decrease in alcohol-related problems over time to a point comparable with women. Our results should not be interpreted as an indication that Canadian military veterans do not experience alcohol-related disorders or associated problems. On the contrary, both male and female veterans in our sample had high abuse liability indices, suggesting that although the quantity-frequency There were no statistically significant differences between sexes in amount of patients meeting criteria for a specific combination of disorders.
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Indeed, although problems reported by this population were relatively low, there may be potential for deterioration.
Limitations
Our study had several limitations that provide future research directions. First, the data were self-reported and probable diagnoses were assigned based on empirically derived cut-off scores rather than clinical assessment. Second, the data were gathered in 1999 and did not include veterans from more recent deployments (for example, Afghanistan). Our study also used a cross-sectional design, precluding inference of causal relations among variables examined. Third, owing to limited numbers of participants meeting criteria for probable PTSD or depression, we lacked sufficient statistical power to conduct between-group analyses. Fourth, our data did not require specification of the type of traumatic event experienced; as such, it is difficult to know whether participants were completing the PCL-M in reference to an event that meets DSM-IV-TR 1 PTSD Criterion A standards. Fifth, future studies may benefit from examining diagnoses among female veterans, as well as other factors related to AUDs (for example, attempts to discontinue use and self-medication with other substances, such as cannabis). Finally, our subsample of women was small relative to the male sample, which likely reduced statistical power necessary to support between-sex comparisons. Future research would benefit from better balanced samples of men and women. Future researchers may also consider examination of sex-specific associations between depressive and PTSD symptoms vis-à-vis alcoholmisuse, an approach that may refine understanding and guide intervention strategies.
Conclusions
Our research provides several insights that have connotations for assessment and treatment of male and female veterans and speak to the need for sex-specific considerations. Namely, men and women differed in terms of the predictors of quantity-frequency of alcohol use and related problems; suggesting a need for sex-specific assessment and intervention strategies targeting problematic alcohol use among military veterans. Our findings also suggest that retired military veterans, as a whole, are different than active-duty or recently repatriated military personnel in terms of factors influencing alcohol consumption and related problems. Indeed, applying mental health strategies that are informed by research investigating primarily male or activeduty military samples may unintentionally disadvantage female veterans. An increasing prevalence of mental health problems among military veterans accentuates the need for greater awareness of such issues. Our findings add to this need by highlighting differences between male and female veterans not previously reported in literature examining the relations between substance use, PTSD, and depression. 
